The spectrum of the cosmic background radiation (CBR) has been measured using a liquid helium cooled spectrometer carried to high altitude by a rocket. The spectrum in the frequency band 2 to 30 cm -1 is very well fitted by a Planck function of temperature T= 2.736K. The estimated experimental accuracy of the mean temperature is +1-17 mK.
Introduction
The cosmic background radiation (CBR), being one of the oldest quantities accessible to measurement, has been recognized as a very important observable in cosmology since its discovery in 1965.1,2 Substantial experimental effort has been devoted in the past 25 years to investigating the properties of this radiation.
The information to be gained is very important to an understanding of the early universe but experimental difficulties have been such that definitive measurements have been obtained only recently. 3, 4 This paper describes the principle of operation and the results of the rocket spectrometer COBRA which was used to make a successful measurement of the CBR spectrum in 1990. Further detail can be found in some other publications. 5, 6 The apparatus Based on experience gained in earlier attempts to measure the spectrum of the CBR from high altitude,7-9 a new rocket instrument was developed and tested during the 1980's.
The instrument is shown schematically in Radiation issuing from the horns enters a two -beam interferometer Int, with a beamsplitter at b, from whence it emerges to be focussed on two bolometer detectors Dl and D2. As the path difference in the interferometer is changed the signal generated by each detector (interferogram) is proportional to the difference intensity of the sky and the black body. The numbers indicate temperatures of various sections of the spectrometer.
The cosmic background radiation (CBR), Radiation issuing from the horns enters a two-beam interferometer Int, with a beamsplitter at b, from whence it emerges to be focussed on two bolometer detectors D1 and D2. As the path difference in the interferometer is changed the signal generated by each detector (interferogram) is proportional to the difference intensity of the sky and the black body. The numbers indicate temperatures of various sections of the spectrometer. b) The intensity of the sky as a function of wavenumber derived from the shown interferograms. The smooth curve is a Planck function which fits the data well. The residuals are shown oscillating along the abscissa axis.
The instmment was recovered from the launch and it is currently being refurbished and modified to make CBR anisotropy measurements from balloon altitudes. In this case the internal calibrator is removed. By
